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Abstract 
Non-fatal self-poisoning is a significant public health problem in Sri Lanka. 
Hospital admission rates due to non-fatal self-poisoning in Sri Lanka have increased 
since the 1990s, while rates of completed suicides have decreased.  Pesticide 
ingestion among males was the most common pattern of self-poisoning, but recent 
studies suggest that this is changing.  However, little current data is available on non-
fatal self-poisoning in Sri Lanka. Psychosocial factors such as psychiatric morbidity, 
suicide intent, and the likelihood and predictors of recurrence have not been 
extensively investigated.  
Accordingly, the aims of this thesis on non-fatal self-poisoning in Sri Lanka 
are to:  1) investigate the associated socio-demographic factors, substances ingested, 
psychiatric morbidity and level of suicidal intent; 2) investigate why people carry out 
acts of non-fatal self-poisoning; 3) describe the longitudinal sequelae over one year, 
in terms of repetition and suicidal ideation; and, 4) examine potential methods for 
minimizing rates of non-fatal self-poisoning in Sri Lanka.  
To achieve these aims, this research program is organized into several 
sections as follows:  A systematic review of 27 studies of non-fatal self-poisoning in 
Sri Lanka; semi-qualitative interviews of 24 persons who had recently carried out 
acts of non-fatal self-poisoning; a large cross-sectional survey of 949 persons 
admitted to hospital after non-fatal self-poisoning, conducted over 14 months; and a 
one-year follow-up survey of 335 participants.  Ethical approval for the study was 
obtained from the Australian National University and the University of Peradeniya, 
Sri Lanka. 
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Several key findings emerged overall.  Non-fatal self-poisoning in Sri Lanka 
has begun to resemble the pattern of Western countries, in that most who attempted 
poisoning were young (majority below 25 years), female, and the most commonly 
ingested substance was medicinal drug overdoses. One-third of males had ingested 
pesticides.  As described previously in the literature, most acts of non-fatal self-
poisoning occurred in the context of distress associated with recent interpersonal 
conflict; the desire to escape, or to die, emerged as motivational themes.  A new 
finding was that over 50% admitted to hospital after non-fatal poisoning were 
depressed, and almost one-third of males had alcohol misuse.   Male gender, a 
history of prior suicide attempts, depression, and hopelessness were significant 
predictors of high suicidal intent. Most participants endorsed potential preventive 
strategies such as talking to a close friend or family member, distraction activities 
and recollection of the adverse consequences of the index self-poisoning attempt.  
Contrary to expectations, the rate of repetition at one year was low, being only 2.7%.   
These findings suggest that non-fatal self-poisoning should be a national 
priority in Sri Lanka and that an integrated, multi-level approach towards prevention 
should be implemented.  In particular, the data suggest that primary prevention 
programs are required to increase community awareness and primary-care treatment 
of depression, promote safe drinking, and help young people develop interpersonal 
skills and distress tolerance. Secondary prevention might include screening and 
targeted management of high-risk individuals who have attempted self-poisoning.  
Restriction of access to pesticides should be continued. .  Further research is needed 
to explore the effectiveness and acceptability of preventive strategies. 
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Chapter 1 
Overview: Aims and structure of the thesis 
 
Non-fatal or attempted self-poisoning is a significant public health problem in 
Sri Lanka with a reported rate of 321 per 100,000 hospital admissions for self-
poisoning in 2007 (De Silva, Senanayake, Dias, & Hanwella, 2012).  Moreover, 
since the mid-1990s, hospital admissions for non-fatal self-poisoning in Sri Lanka 
have increased (De Silva et al., 2012).   
Despite the importance of this problem, little research has been undertaken 
that might inform public policy and practice to reduce the prevalence of non-fatal 
self-poisoning.  First, little is known about the factors such as psychiatric morbidity 
that may be associated with non-fatal self-poisoning.   
Secondly, although non-fatal self-poisoning in Sri Lanka is typically carried 
out as an impulsive act with little premeditation (Eddleston et al., 2006; 
Hettiarachchi & Kodituwakku, 1989) and as a response to stress (Konradsen, van der 
Hoek, & Peiris, 2006) little is known about the motivations of those who self poison.  
Third, information about short- and long-term sequelae among people who 
carry out non-fatal self-poisoning in Sri Lanka is sparse.  In the West, one-year 
repetition rates are in the vicinity of 16% (Carroll, Metcalfe, & Gunnell, 2014).  
Available repetition rates for Sri Lanka are reportedly as low as 4% at 18 month 
follow-up (Bertolote et al., 2010), but the number of prospective follow-up studies of 
self-harm in Sri Lanka are very few.   
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Finally, apart from examining the restriction of access to means (Gunnell et 
al., 2007) to date there has been little research investigating strategies to prevent self-
poisoning.  Understanding the characteristics of non-fatal self-poisoning, motivations, 
and sequelae, may inform the development and implementation of prevention 
programs.  
Accordingly, this thesis on non-fatal self-poisoning in Sri Lanka has four 
aims: (1) investigate the associated socio-demographic factors, substances ingested, 
psychiatric morbidity and level of suicidal intent associated with non-fatal self-
poisoning and determine the impact of age and gender on substances ingested, 
psychiatric morbidity and suicidal intent; (2) investigate why people carry out acts of 
non-fatal self-poisoning in Sri Lanka; (3) describe the longitudinal sequelae of non-
fatal self-poisoning over one year, in terms of repetition and suicidal ideation; and, 
(4) examine potential methods for minimizing rates of non-fatal self-poisoning in Sri 
Lanka.  
 
1.2  Terminology 
The terminology used to describe suicidal behaviour and self-poisoning in Sri 
Lankan literature (as in the rest of the world) varies considerably. Terms such as 
suicidal attempt, self-harm and self-poisoning are often used interchangeably and 
without accompanying definitions.  In many publications the degree of suicidal intent 
underlying the act is implied rather than described.  Depending on the terms used, 
different degrees of suicidal intent maybe implied (although often not overtly stated) 
– for example, the term ‘attempted suicide’ implies that the person intended to some 
degree, to die, whereas the term ‘non-fatal self-harm’ leaves the question of intent 
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open. Thus, measures of non-fatal self-harm in Sri Lanka, as in the rest of the world, 
continue to be hindered by a lack of standard nomenclature (Silverman, Berman, 
Sanddal, O'Carroll, & Joiner, 2007). 
To minimize ambiguity, for the purposes of this thesis and research, the term 
‘non-fatal self-poisoning’ is used.  Here non-fatal self-poisoning is defined as 
intentional ingestion of a toxic substance or of a medication in excess of its 
prescribed dosage, with a non-fatal outcome.   Within this definition the degree of 
associated of suicidal intent (if any) is left open, and could vary from no suicidal 
intent to a high degree of suicidal intent. The motivations and possible suicidal 
intentions associated with non-fatal self-poisoning are explored separately, in the 
latter part of this thesis. 
 
 
1.3   The structure of the thesis 
As described above, the research program focuses on four main areas – 
namely, characterization (Aim 1), motivations (Aim 2), sequelae (Aim 3) and 
directions for prevention of non-fatal self-poisoning in Sri Lanka (Aim 4).  These 
four areas were examined via a systematic review of the literature, semi-structured 
interviews, a cross-sectional study, and a prospective cohort study. The findings for 
each of these four areas is presented in a separate Part, each comprising one or more 
chapters.   These are described briefly below. 
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Part 1 
Part 1 of the thesis comprises Chapters 2 to 5, and focuses on the 
characterization of non-fatal self-poisoning in Sri Lanka. 
Chapter 2 reports the results of a systematic review of all studies on non-fatal 
self-poisoning in Sri Lanka. In particular, it reviews previous studies on socio-
demographic characteristics and risk factors associated with non-fatal self-poisoning 
in Sri Lanka.  
Chapter 3 reports the results of a large cross sectional survey that investigates 
demographic features, psychiatric morbidity and other characteristics associated with 
non-fatal self-poisoning in Sri Lanka.  This is followed in Chapter 4 by an in-depth 
examination of differences in the patterns of non-fatal self-poisoning as a function of 
gender.  It includes a consideration of differences in the role of associated factors 
such as substances ingested and psychiatric morbidity.   
The international literature indicates that suicidal behavior varies as a 
function of age, with attempted suicide in older people involving greater suicidal 
intent.  In Sri Lanka, non-fatal self-poisoning is said to be more common in the 
young, but variations across age have not been examined empirically.  Chapter 5 
describes and discusses the variations in non-fatal self-poisoning across different age 
groups in Sri Lanka, based on the data gathered in the cross-sectional survey 
described in Chapter 3. 
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Part 2 
Part 2 of the thesis is concerned with the motivations and triggers that are 
associated with non-fatal self-poisoning.  To date, prevention of self-poisoning in Sri 
Lanka has focused on the reduction of access to lethal pesticides. Perhaps in response 
to this intervention, the rates of completed suicide have now decreased. However, the 
rates of non-fatal self-poisoning appear to be increasing. This points to the need for 
broader, more comprehensive preventive strategies. Such strategies might be 
informed by an understanding of the triggers and motivations associated with non-
fatal self-poisoning in Sri Lanka. Chapter 6 describes the motivations and triggers 
associated with non-fatal self-poisoning in Sri Lanka, based on structured interviews 
of survivors of a recent act of self-poisoning. 
Part 3 
In Part 3 of this thesis the focus is on the sequalae of self-poisoning.  In 
particular, chapter 7 reports on the results of a follow-up survey investigating the rate 
of repetition of self-harm, and suicidal ideation, one year after the index episode of 
self-poisoning.  
Part 4 
Following the examination of characteristics, motivations and sequalae of 
non-fatal self-poisoning in Sri Lanka, Part 4 of the thesis describes the potential 
strategies for the prevention of non-fatal self-poisoning in Sri Lanka.  
The potential methods for preventing such behaviors in the future were 
investigated using semi-qualitative and quantitative methodologies to explore 
strategies for coping with emotional distress, as elicited from participants of the 
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study.  These findings are discussed in chapter 8. This research is novel in that 
previous studies have rarely asked participants for their views about potentially 
useful preventive strategies.  
Finally, in chapter 9 the main findings from the research program are 
summarized, followed by a discussion of the implications of these findings for the 
development of preventive strategies for non-fatal self-poisoning in Sri Lanka. 
Priority topics for further research are also discussed. 
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Chapter 2 
Non-fatal self-poisoning in Sri Lanka:  a systematic review of the literature 
This chapter is an updated version of the candidate’s publication in BMC 
Public Health 2013;13:331 (Appendix I). 
2.1  Introduction 
In the mid 1990s, Sri Lanka had one of the highest rates of suicide in the 
world, reaching a peak of 47 per 100,000 in 1995 (Gunnell et al., 2007b; 
Vijayakumar, Nagaraj, Pirkis, & Whiteford, 2005).  Pesticide poisoning, estimated to 
account for up to one-third of the world’s suicides (Gunnell, Eddleston, Phillips, & 
Konradsen, 2007a), is the most common method of suicide in Sri Lanka, and in other 
South Asian countries (Berger, 1988; Eddleston et al., 2005; Parkar, Dawani, & 
Weiss, 2006).  After the mid 1990s, the rate of completed suicide in Sri Lanka has 
declined.  This decline has coincided with the decreased availability of toxic 
pesticides due to government imposed restrictions (Gunnell et al., 2007b).  
Unfortunately this has been accompanied by a parallel increase in rates of 
hospital admissions due to non-fatal self-poisoning, mostly by medicinal overdoses 
(Hanwella, Senanayake, & De Silva, 2012).  Attempted suicide by non-fatal self-
poisoning is a challenging problem now facing Sri Lanka (Hanwella et al., 2012).  
De Silva (De Silva et al., 2012) reported that the annual incidence of hospital 
admissions for any type of poisoning increased from 204 per 100,000 in 1995 to 321 
per 100,000 in 2007.  This increased incidence is comparable to the highest average 
age standardized attempted suicide rates for males reported in Europe, of 314 per 
100,000 (Schmidtke et al., 1996).  
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Non-fatal self-poisoning is associated with significant morbidity and 
economic cost (Gunnell & Eddleston, 2003). The cost of treating patients after self-
poisoning in Sri Lanka in 2004 was estimated to be US$ 866,304 (Wickramasinghe 
et al., 2009).  Undoubtedly this estimate is likely to be substantially higher in 2014.  
The factors associated with non-fatal self-poisoning in Sri Lanka may differ 
from those which operate in Western countries. Non-fatal self-poisoning in Sri Lanka 
has been traditionally described as impulsive, with low suicidal intent and psychiatric 
morbidity (Hettiarachchi & Kodituwakku, 1989).  But there has been no detailed 
examination of psychological factors associated with non-fatal self-poisoning in Sri 
Lanka across gender and across differing ages. Furthermore, the heterogeneity of 
these Sri Lankan studies makes overall conclusions difficult.  To date, there has been 
no overall synthesis of available evidence regarding attempted self-poisoning in Sri 
Lanka.  
2.2    Objectives of this review 
 Thus the overall purpose of this chapter was to present the results of a 
systematic review that delineates the characteristics of non-fatal self-poisoning in Sri 
Lanka.   
Specific objectives were to:  
 Describe socio-demographic characteristics of non-fatal self-poisoning in 
Sri Lanka 
 Determine risk factors such as psychiatric morbidity and previous self-
harm associated with non-fatal self-poisoning in Sri Lanka    
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2.3   Method 
2.3.1   Search Strategy for identification of studies  
Electronic searches were conducted across bibliographic databases, namely 
PsychINFO, ProQuest Central, Medline and the Cochrane library from inception to 
April 2014.  Eligible studies published in indexed journals in the English language 
were located using combinations of the following MeSH terms and keywords: self-
poisoning, suicide attempt, attempted suicide, Sri Lanka, Ceylon (Figure 1). English 
is the medium used for scientific publication in Sri Lanka, and hence the search was 
conducted in English. The title and abstracts of all articles were perused initially, and 
those that clearly did not meet inclusion criteria were excluded.  The full text of all 
remaining articles was retrieved and examined for eligibility to be included in the 
review.  The final decision to include an article was based on the relevance of its 
content. Bibliographies of retrieved articles were also examined for relevant studies, 
and potentially relevant papers were then retrieved and reviewed using the above 
selection criteria.  Print issues of the Ceylon Medical Journal were hand-searched 
from the journal’s inception in 1954 onwards, for relevant papers. Print issues of The 
Journal of the Ceylon Branch of the British Medical Association, which was the 
forerunner of the Ceylon Medical Journal (1887-1954) were also hand-searched. 
There was no search of the grey literature.   
2.3.2    Inclusion Criteria 
All studies focusing on non-fatal self-poisoning in Sri Lanka, regardless of 
the terminology used, published in indexed journals, were eligible for inclusion in 
this review.  This included studies in which suicidal intent associated with self-
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poisoning was overtly stated, as well as studies in which suicidal intent was implied, 
based on the behaviour of the participants concerned. 
Studies were also included if they reported on both accidental and intentional 
poisoning, provided that the intentional self-poisoning group could be clearly 
delineated for separate examination. Given the limited number of studies available, 
and to be as inclusive as possible, studies which focused exclusively on survivors of 
intentional self-poisoning attempts, as well as those which considered participants 
who attempted intentional self-poisoning irrespective of outcome (i.e., which 
included those who survived as well as those who later died) were included. No 
study was excluded on the basis of methodological grounds; all types of study 
designs (e.g., clinical trials, cross-sectional descriptive studies, retrospective surveys, 
and prospective studies) were considered for the review.  
2.3.3   Exclusion criteria 
Studies were excluded if they were not conducted in Sri Lanka, if they were 
not written in English, or if they exclusively focused on the medical management of 
acute self-poisoning. Studies which focused solely on accidental poisoning, as well 
as those which focused solely on fatal self-poisoning or completed suicides in Sri 
Lanka were also excluded.   
2.3.4   Analysis strategy 
A data extraction tool was created to aid with the systematic collection of 
relevant data from the published literature (Appendix A). Outcomes of interest 
included study design, nature and size of sample, gender and age distribution, rates 
of self-poisoning, types of poison ingested and where available, degree of suicidal 
intent associated with the act, and factors associated with self-poisoning, such as 
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triggers, psychiatric morbidity and alcohol use disorders. The method of assessment 
of outcomes such as psychiatric morbidity and alcohol use disorders was noted for 
each study.  
 
2.4   Results 
After the initial database search, 409 abstracts were screened, of which 313 
were excluded because the studies were either not based in Sri Lanka, or were solely 
focused only on accidental poisoning or on the medical management of acute self-
poisoning (see Figure 2.1).  After removal of duplicates, full text publications of the 
remainder (n = 62) were retrieved and evaluated.  Forty-two publications were 
excluded because they focused on completed suicide or did not provide data on non-
fatal self-poisoning.  Twenty publications were retained after this full text screen. A 
further six publications were found after the examination of bibliographies.  Four 
more publications were obtained from the Ceylon Medical Journal. Therefore, 30 
publications (representing 27 studies) were included in this review.  
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Figure 2.1: Flow diagram for literature search and review 
Records identified through Medline, Psychinfo, 
Proquest, Cochrane library database search using 
MeSH terms and keywords: self-poisoning, suicide 
attempt, attempted suicide, Sri Lanka, Ceylon 
 
Abstracts screened 
(n=409) 
) 
Records excluded (n=313) 
Studies  
 on medical 
management of acute 
self-poisoning  
 on accidental 
poisoning 
 not based in Sri Lanka 
 
Full-text articles assessed for 
eligibility 
(n=62) 
Full-text articles 
excluded (n=42): 
 did not provide data 
on intentional non-
fatal self-poisoning 
 focused only on 
completed suicide 
 
 
(n =   ) 
Articles retained 
(n=20) 
Articles included in review  
(n=30 publications. n=27 studies) 
Eligible articles from 
bibliographies of 
already  retrieved 
articles: 
(n=6)  
 
Duplicates removed  
(n=34) 
Hand search of Ceylon 
Medical Journal 
(n=4) 
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Of the 30 publications included in the review, three studies were represented by two 
publications each, since these articles gave differing objectives and results.   
The 27 studies included in the review were of varying size and design. With 
respect to study designs, one study was a randomized controlled trial, two were case 
control studies, 10 were cross sectional descriptive studies conducted in hospital 
settings, 12 were based on retrospective review of medical records of those admitted 
to hospital for self-poisoning, and two were qualitative or used mixed methods 
(Table 2.1).   Of these studies, three were nation-wide surveys (De Silva et al., 2012; 
Hanwella et al., 2012; Jeyaratnam, de Alwis Seneviratne, & Copplestone, 1982), 
whilst the remainder were conducted in defined regions of the country (Table 2.1). 
2.4.1  Rates of self-poisoning and repetition 
Eleven studies reported rates of self-poisoning (Tables 2.2 and 2.3). In all but 
one study (van der Hoek & Konradsen, 2005), the data was derived from medical 
records of admissions to hospitals in the study area, or based on the annual health 
statistics published by the Ministry of Health, Sri Lanka. The reported rates of non-
fatal self-poisoning, either by pesticide ingestion, or by ingestion of any type of 
poison, increased in the three decades leading up to the turn of the century. In 1971-2 
the reported rate of non-fatal self-poisoning (by any poison) was 26.2 per 100,000 
(Kandy region) (Senewiratne & Thambipillai, 1974a), whereas in 2002 it was 315 
per 100,000 (Galle region) (Table 3) (Manuel et al., 2008).  Except for three studies 
(De Silva et al., 2012; Hanwella et al., 2012; Jeyaratnam et al., 1982), all reported 
self-poisoning rates were for specific regions in Sri Lanka rather than for the whole 
country. The island-wide survey published in 1982 (Jeyaratnam et al., 1982) 
examined a random sample of clinical records of patients discharged from all 10 
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general hospitals, and five of the 14 base hospitals, that provided inpatient care 
within the government health sector in Sri Lanka in the year 1979. The rate of 
pesticide poisoning in Sri Lanka was reported to be 79 per 100,000 population in 
1979 (of which 73% was due to non-fatal self-poisoning) (Jeyaratnam et al., 1982). 
A more recent nationwide survey of hospital admissions for self-poisoning (by all 
substances) reported an increased rate of 321 per 100,000 in 2007 (De Silva et al., 
2012).   Most districts showed an increased trend of hospital admissions for self-
poisoning (Hanwella et al., 2012). 
Prospective follow-up data regarding rates of re-attempted suicide in Sri 
Lanka were scarce.  The WHO SUPRE-MISS study was a randomized controlled 
trial of the effectiveness of a brief intervention and contact for suicide attempters, 
conducted across 5 countries, including in Colombo, Sri Lanka (Fleischmann et al., 
2008).  As a part of this study in Sri Lanka, those presenting to hospital following 
attempted suicide (of which >90% was by self-poisoning) were randomized either to 
a brief intervention and contact (BIC) or treatment as usual (TAU) group, and 
subsequently followed up for 18 months for re attempts of suicide.  In Sri Lanka, of 
the TAU group, 4% had repeated a suicide attempt by 18 months follow-up 
(Bertolote et al., 2010).   Further, two other Sri Lankan studies retrospectively 
examined rates of previous self-harm (by any method) in those presenting to hospital 
with non-fatal self-poisoning, and reported rates ranging from 8% to 20% (Mohamed 
et al., 2010; van der Hoek & Konradsen, 2005). 
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Table 2.1   
Sri Lankan studies on attempted self-poisoning included in this review 
Randomized Controlled Trials (RCT): 
 
No Study Study Design N Outcomes examined 
 
1 
 
 
 
2 
Fleischmann et al 2005 
(Fleischmann et al., 
2005) 
 
Bertolote et al  
2010 (Bertolote et al., 
2010) 
 
RCT of brief intervention 
following attempted suicide 
 
 
Same study as above 
1067 
 
 
 
TAU:  149 
BIC:   151 
Demographic features, methods used and 
outcomes 
 
 
Rate of repetition of attempted suicide at 
18 months  
                                                                                           
 
 
Case control: 
No Study Study Design N Outcomes examined 
 
3 Seneviratne et al 1999 
(S L Seneviratne & H J 
de Silva, 1999) 
Case control 168 cases Demographic features, psychiatric 
morbidity 
4 van der Hoek et al 
2005 (van der Hoek & 
Konradsen, 2005) 
Case control  
 
253 cases* 
 
*of which 84% was 
intentional 
Demographic features, 
types of poisons, 
risk factors  
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Cross sectional descriptive: 
No Study Subjects Number of subjects Outcomes examined 
 
5 Fernando 1977 
(Fernando, 1977) 
Subjects: patients hospitalized 
after poisoning 
 
 
101 Demographic characteristics, poisons used 
 
6 Chandrasena 
1981 (Chandrasena, 
1981) 
Subjects: patients hospitalized 
after poisoning  
64 
 
 
Demographic characteristics, poisons 
used, 
psychiatric morbidity 
  
7 Jeyaratnam et al  
1987 (Jeyaratnam, Lun, 
& Phoon, 1987) 
Residents in the study area who 
had a history of hospital 
admission for poisoning  
+ 
farmers in agricultural 
communities in 4 South Asian 
countries 
 
94 (in Sri Lanka)* 
 
*of which 36.2% was 
intentional 
Types of pesticides used ingested, 
awareness among consumers of health 
hazards of pesticides 
8 
 
 
 
9 
Hettiarachchi et al  
1989 (Hettiarachchi & 
Kodithuwakku, 1989a) 
 
Hettiarachchi et al  
1989 (Hettiarachchi & 
Kodituwakku, 1989) 
Patients hospitalized due to self-
poisoning in South Sri Lanka. 
 
 
 
Same study as above 
97 
 
 
 
 
97 
Demographic features, types of poisons, 
reasons for choice of poison and where 
obtained 
 
 
Intent, triggers, 
psychiatric morbidity  
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Cross sectional descriptive continued: 
 
No Study Subjects Number of subjects Outcomes examined 
 
12 De Silva et al 
2008 (De Silva & 
Ratnayake, 2008) 
 
Inpatients after self-poisoning 
(Colombo region) 
 
191 Demographic characteristics, types of 
poisons ingested 
13 Fahim et al 
2010 (Mohamed et al., 
2010) 
Inpatients after self poisoning 
(Polonnaruwa & Peradeniya 
regions) 
 
816 Rate of previous self-harm 
14 Dawson et al  
2010 (Dawson et al., 
2010) 
Patients admitted to two rural 
hospitals after deliberate ingestion 
of a single pesticide, from 2002 to 
2008. 
 
9302 Demographic features, type of pesticide 
ingested 
15 Rajasuriya et al 2012 
(Rajasuriya, Asanthi, & 
Ranaweera, 2012) 
Patients admitted to Ampara 
hospital in 2009 (over 3 months) 
 
 
230 Demographic features, type of pesticide 
ingested 
16 Senarathna et al 2012 
(Senarathna et al., 2012) 
Patients admitted to hospitals in 
Anuradhapura from Sep 2008- Jan 
2010 
 
 
 
3813 Demographic features, type of pesticide 
ingested, and comparison of 2005 vs 2009 
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Retrospective survey of medical records: 
No Study Type of records surveyed Number of records Outcomes examined 
 
17 Senewiratne et al 
1974 (Senewiratne & 
Thambipillai, 1974a) 
Records of all inpatients treated at 
Kandy Hospital for acute 
poisoning, in 1970 and 1971 
 
472*      
*of which 82% was 
intentional 
Rates of attempted poisoning, 
demographic features, types of poisons 
ingested 
 
 
18 Dissanayake et al 1974 
(Dissanayake & De 
Silva, 1974) 
Police records 1970-72, of the 
Police Post, General Hospital, 
Colombo region 
+ 
 
Case notes of admissions for 
poisoning to Colombo Hospital 
1970-72 
 
270* 
*of which 49% was 
intentional 
 
104 (non-random 
sample) 
Demographic features (age and gender) 
19 Jeyaratnam et al  
1982 (Jeyaratnam et al., 
1982) 
Randomly selected hospital 
records of patients discharged 
with a diagnosis of pesticide 
poisoning, from hospitals 
throughout Sri Lanka 
 
 
 
 
1000  Rates of poisoning, demographic features,  
types of poisons ingested 
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Retrospective survey of medical records continued: 
No Study Type of records surveyed Number of records Outcomes examined 
 
20 Senanayake et al 
1986 (Senanayake & 
Karalliedde, 1986) 
Hospital admissions for acute 
poisonings in hospitals in selected 
areas of Sri Lanka (Peradeniya, 
Colombo, Galle and Jaffna 
regions) 
 
Peradeniya-179 
Galle-100 
Colombo- 101 
Jaffna- 446 
Demographic features, types of poisons 
ingested, associated illness 
21 Hettiarachchi et al  
1989 (Hettiarachchi & 
Kodithuwakku, 1989b) 
Records of patients hospitalized 
due to non-fatal poisoning over a 
1 year (1986-7) (South Sri Lanka) 
669* 
*of which 73% was 
intentional  
 
Prevalence rates, 
demographic features,  
types of poisons, case fatality. 
22 Hanwella et al 2012  
(Hanwella et al., 2012) 
Nation-wide data on hospital 
admissions for self poisoning 
from 1995-2008, from the 
Ministry of Health 
 
 Time series analysis of change of rates of 
admissions due to ingestion of pesticides, 
medicinal overdoses and other non-
medicinal substances, from 1995-2008 
23 De Silva et al 2012 (De 
Silva et al., 2012) 
Nation-wide data on substances 
ingested for self-poisoning, 
derived from Ministry of Health 
records on hospital admissions 
from 1995-2009 
 
 
 
 Trends in substances ingested for self-
poisoning from 1995-2009 
Non-fatal self-poisoning in Sri Lanka 
 21 
 
Retrospective survey of medical records continued: 
No Study Type of records surveyed Number of records Outcomes examined 
 
25 De Silva et al 2000 (De 
Silva et al., 2000) 
Hospital records of patients 
hospitalized due to parasuicide in 
Kandy, Peradeniya, Kurunegala 
and Matale regions during 1993-
94. 
5036*       *of which 
>80% was 
intentional 
Demographic features, 
type of poisons ingested 
26 van der Hoek et al 2006 
(van der Hoek & 
Flemming, 2006) 
Hospital records of patients 
hospitalized due to poisoning, in 
South Sri Lanka, from 1990-2002. 
8110*    
*of which 64% was 
intentional  
Demographic features, rates of poisoning, 
type of poisons ingested 
 
27 Manuel et al 
2008 (Manuel et al., 
2008) 
Hospital records of patients 
admitted due to self-poisoning in 
rural south Sri Lanka  
+  
selected economic indices of that 
area 
 
 
844 Rates of attempted poisoning, associations 
with socioeconomic indices 
 
28 Senadheera et al 2010 
(Senadheera, Marecek, 
Hewage, & Wijayasiri, 
2010) 
Hospital records of children & 
adolescents admitted to Hospital 
in South Sri Lanka (Karapitiya 
region), due to deliberate self-
harm  
 
827* 
 
*of which 99% was 
due to attempted 
self-poisoning 
Demographic features, types of 
substances ingested, change of substances 
ingested with time 
 
Non-fatal self-poisoning in Sri Lanka 
 22 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Qualitative studies: 
No Study Study Design N 
 
Outcomes examined 
29 van der Hoek et al  
1998 (van der Hoek, 
Konradsen, Athukorala, 
& Wanigadewa, 1998) 
Mixed methods- 
Retrospective analysis of hospital 
records for information on 
occurrence of pesticide poisoning 
in the area  
+ 
Qualitative interviews of families 
living in a village in a rural 
agricultural area 
 
526*  
 
 
*of which 68% was 
intentional  
Quantitative:   
Socio-demographic features, types of 
pesticides ingested 
 
Qualitative:  Exploration of daily use, 
practices and storage regarding pesticides 
30 
 
 
Konradsen et al 
2006 (Konradsen et al., 
2006) 
Qualitative interviews with those 
who have attempted intentional 
self-poisoning, key workers in the 
area and  focus group discussions 
with those from that community. 
 
159 Exploration of factors and triggers 
associated with attempted self-poisoning 
(particularly sociological aspects). 
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Table 2.2:   
Rates of self-poisoning (per 100,000 population) – pesticides only 
Authors Period of 
study 
(Year) 
Area studied Rates of self-poisoning by 
ingestion of pesticides 
Jeyaratnam et 
al 1982 
(Jeyaratnam 
et al., 1982) 
1979 Sri Lanka 
(nationwide) 
79/100,000* 
 
*of which 73% was due to 
intentional self-poisoning 
 
van der Hoek 
et al 1998 
(van der Hoek 
et al., 1998) 
1991-94 North-Central 
Province 
260/100,000 per year to  
290/100,000 per year* 
 
*of which 68% was due to 
intentional self-poisoning 
van der Hoek 
et al 2005 
(van der Hoek 
& Konradsen, 
2005) 
1999 
 
Uda Walawe region 163/100,000* 
 
*of which 84% was due to 
intentional self-poisoning 
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Table 2.3:   
Rates for intentional self-poisoning (per 100,000 population) – for any type of 
substances including pesticides 
Authors Period of 
study (Year) 
Area studied Rates of self-poisoning by 
ingestion of any type of substance  
Senewiratne et al 
1974 
(Senewiratne & 
Thambipillai, 
1974a) 
1971-2 Kandy region 26.2 /100,000*  
 
*of which 82% due to intentional 
self-poisoning. 
Hettiarachchi et 
al 1989 
(Hettiarachchi & 
Kodithuwakku, 
1989b) 
1986-87 Galle region 54.7/100,000 
(all due to intentional self-
poisoning) 
van der Hoek et 
al 2006 (van der 
Hoek & 
Flemming, 2006) 
1990-2002              
 
Rate for year 
2002 
Southern Sri 
Lanka 
318 per 100,000   
 
*of which 64% were due to 
intentional self-poisoning                
350/100,000* 
*of which 64% were due to 
intentional self-poisoning                                                      
Manuel et al 2008 
(Manuel et al., 
2008) 
2002 Southern Sri 
Lanka 
315/100,000                               (all 
due to intentional self-poisoning). 
Rajasuriya et al 
2012 (Rajasuriya 
et al., 2012) 
2009 Ampara 406/100,000 
De Silva et al 
2012 (De Silva et 
al., 2012) 
1995-2009 Sri Lanka 204.8/100,000 (1995) 
312.2/100,000 (2007) 
Hanwella et al 
2012 (Hanwella 
et al., 2012) 
1995-2008 Sri Lanka Gives mean rates per district in Sri 
Lanka 
Senarathna et al 
2012 (Senarathna 
et al., 2012) 
2008-2010 
(compared to 
2005) 
Anuradhapura 447/100,000 (aged above 15 years) 
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2.4.2   Substances used for self-poisoning   
All except two studies (Dissanayake & De Silva, 1974; Manuel et al., 2008), 
provided details on the types of poisons ingested.  Six studies comprised participants 
who attempted poisoning by pesticide ingestion (Dawson et al., 2010; Jeyaratnam et 
al., 1982; Jeyaratnam et al., 1987; Konradsen et al., 2006; van der Hoek & 
Konradsen, 2005; van der Hoek et al., 1998).  One study focused only on those who 
had ingested the plant poison oleander (Eddleston et al., 1999).   
The remaining 18 studies did not focus specifically on one substance type 
(Table 2.4).   Among these studies, in 13, the most commonly ingested poison was 
pesticides, with rates varying from 45.2% (Senewiratne & Thambipillai, 1974b) to 
77% (Chandrasena, 1981) (Table 2.4). Other commonly ingested substances were 
medicinal overdoses, as well as other household chemicals (e.g., petroleum 
derivatives such as kerosene oil), and plant poisons (e.g., oleander). In contrast, three 
studies conducted within the last 10 years reported a greater frequency of medicinal 
overdoses (De Silva & Ratnayake, 2008; De Silva et al., 2012; Hanwella et al., 2012).  
By 2008 the annual incidence of hospital admissions for pesticide poisoning was less 
than the admission rates for ingestion of medicinal and other biological substances 
(88.85 per100,000 for pesticide ingestion versus 115.39/per 100,000 for medicinal 
overdoses in 2008; compared to 105.14 per100,000 and 48.16 per100,000 
respectively in 1996) (De Silva et al., 2012).  
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Table 2.4:   
Types of poison ingested by males and females (studies listed in order of the year in which study was carried out, oldest first) 
Study  Year(s) and Place 
where study was 
conducted 
First most commonly ingested poison 
type 
Second most commonly ingested poison type 
Among Males Among Females Among Males Among Females 
Senewiratne et al 1974 
(Senewiratne & 
Thambipillai, 1974a) 
1970-1971            
Kandy region 
Pesticides Pesticides Medicinal overdose Medicinal overdose 
Chandrasena et al 
1981 (Chandrasena, 
1981) 
1976                     
Kandy region 
Pesticides Pesticides Medicinal overdose Medicinal overdose 
Fernando et al 1977 
(Fernando, 1977) 
1976                 
Colombo region 
Pesticides (for both genders) Medicinal overdose (for both genders) 
Senanayake et al 
1986 (Senanayake & 
Karalliedde, 1986) 
1984 Peradeniya, 
Colombo, Galle, Jaffna 
regions 
Pesticides Pesticides Medicinal overdose Medicinal overdose 
Hettiarachchi et al 
1989 (Hettiarachchi & 
Kodithuwakku, 
1989b) 
1986-1987              
Galle region 
 
Pesticides Pesticides Kerosene Kerosene 
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Study  Year(s) and Place 
where study was 
conducted 
First most commonly ingested poison 
type 
Second most commonly ingested poison type 
Among 
Males 
Among Females Among Males Among Females 
Hettiarachchi et al 
1989 (Hettiarachchi & 
Kodithuwakku, 
1989a) 
 
1989   
Galle region 
Pesticides      Pesticides Medicinal overdose Medicinal overdose 
De Silva 2000 (De 
Silva et al., 2000) 
1987-1991          
Central Sri Lanka  
Pesticides (for both genders) 
 
 
- - 
Seneviratne et al 1999 
(S L Seneviratne & H 
J de Silva, 1999) 
1996-1997          
Ragama region 
 
Pesticides (for both genders) Medicinal overdose (for both genders) 
Van Der Hoek et al 
2006 (van der Hoek & 
Flemming, 2006) 
1990-2002      
Ratnapura, Monaragala, 
Hambanthota regions 
Pesticides       Household products 
(mostly kerosene derivatives) 
Pesticides Household products 
(mostly kerosene 
derivatives) 
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Study  Year(s) and Place 
where study was 
conducted 
First most commonly ingested poison 
type 
Second most commonly ingested poison type 
Among 
Males 
Among Females Among Males Among Females 
Eddleston et al 2005 
(Eddleston et al., 
2005) 
2002-2003 
Anuradhapura, 
Polonnaruwa regions 
Pesticides Pesticides Oleander (plant) Oleander (plant) 
Fleischmann et al 
2005 (Fleischmann et 
al., 2005) 
2002- 2004      
Colombo region 
Pesticides Medicinal overdose Medicinal overdose Pesticides 
Senadheera et al 2010 
(Senadheera et al., 
2010) 
2001-2007              
Galle region 
Pesticides 
and other 
poisons 
(e.g. 
kerosene, 
household 
poisons) 
Medicinal overdoses   
Fahim et al 2010 
(Mohamed et al., 
2010) 
 
2005-2007  
Peradeniya & 
Polonnaruwa regions 
 
Pesticides Oleander (plant) Pesticides Oleander (plant) 
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Study  Year(s) and Place 
where study was 
conducted 
First most commonly ingested poison 
type 
Second most commonly ingested poison type 
Among Males Among Females Among Males Among Females 
De Silva et al 2008 
(De Silva & 
Ratnayake, 2008) 
2007     
Colombo region 
Medicinal 
overdose 
Medicinal overdoses Pesticides Pesticides 
Rajasuriya et al 2012 
(Rajasuriya et al., 
2012) 
2009, Ampara Pesticides (for both genders)* Medicinal overdoses (for both genders) 
De Silva et al 2012 
(De Silva et al., 2012) 
1995-2009,                
Sri Lanka 
In 1996:  Pesticide ingestion 
In 2008:  Medicinal overdoses 
(for both genders) 
In 1996:  Medicinal overdoses 
In 2008:  Other non-medicinal substances 
(for both genders) 
Hanwella et al 2012 
(Hanwella et al., 
2012) 
2005-2008,                 
Sri Lanka 
Gives mean rates of hospital admissions for self-poisoning per district, for 2005-2008 
Senarathna et al 2012 
(Senarathna et al., 
2012) 
2005-2009, 
Anuradhapura region 
2005:  Pesticides 
2009:  Pesticides** 
(for both genders) 
2005:  Plant poisons (oleander) 
2009:  Medicinal overdoses 
(for both genders) 
* Almost equal rate of pesticide ingestion and medicinal overdoses, with slightly higher incidence of pesticide ingestion 
** From 2005 to 2009, the proportion of medicinal overdoses had increased although pesticides still remained the most commonly ingested poison
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In the older studies where pesticide ingestion was the most commonly 
ingested substance overall, a greater proportion of males ingested pesticides 
compared to females (Table 2.4).  In contrast a larger proportion of females 
compared to males took medicinal overdoses or ingested plant poisons and 
petroleum derivatives (Eddleston et al., 1999; Fleischmann et al., 2005; Hettiarachchi 
& Kodithuwakku, 1989a; Hettiarachchi & Kodithuwakku, 1989b; 
Saravanapavananthan & Ganeshamoorthy, 1988; Senarathna et al., 2012; van der 
Hoek & Flemming, 2006).  
Three studies examined reasons for choice of poison, and in all these studies, 
the most commonly cited reason for choice was availability (De Silva & Ratnayake, 
2008; Eddleston et al., 2006; Hettiarachchi & Kodithuwakku, 1989a).  Two studies 
reported that most persons (50-75%) had obtained the pesticides from their own 
homes or gardens (Eddleston et al., 2006; Hettiarachchi & Kodithuwakku, 1989a). 
The study in Colombo which reported medicinal overdose as the most common 
method of self-poisoning, indicated that 34% purchased the medicinal overdose over 
the counter, while 29% obtained the overdose from medication kept at home (De 
Silva & Ratnayake, 2008). 
2.4.3   Socio-demographic factors  
2.4.3.1  Age distribution 
Twenty-one studies described the age distribution of those who carried out 
non-fatal self-poisoning.  Four studies reported a peak age range of 15-24 years 
(Chandrasena, 1981; De Silva et al., 2000; De Silva & Ratnayake, 2008; 
Hettiarachchi & Kodituwakku, 1989).  Another seven studies described slightly 
broader, similar peak age ranges between 10-30 years (Fernando, 1977; 
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Hettiarachchi & Kodithuwakku, 1989b; Jeyaratnam et al., 1982; Manuel et al., 2008; 
Rajasuriya et al., 2012; Senarathna et al., 2012; Senewiratne & Thambipillai, 1974b), 
and most remaining studies described mean or median ages of below 30 years 
(Dawson et al., 2010; Dissanayake & De Silva, 1974; Eddleston et al., 1999; 
Eddleston et al., 2005; Eddleston et al., 2006; Fleischmann et al., 2005; S L 
Seneviratne & H J de Silva, 1999; Senanayake & Karalliedde, 1986; van der Hoek & 
Flemming, 2006; van der Hoek & Konradsen, 2005).   
2.4.3.2   Gender distribution 
All but three studies (De Silva et al., 2012; Hanwella et al., 2012; Jeyaratnam 
et al., 1987) reported the gender distribution of those who carried out non-fatal self-
poisoning. Sixteen studies reported higher rates of non-fatal self-poisoning among 
males.  In these studies, the percentage of males ranged from 51% (Hettiarachchi & 
Kodithuwakku, 1989a) to 72% (Jeyaratnam et al., 1982).  Of the remaining studies, 
two found the ratio between the sexes to be almost equal (Mohamed et al., 2010; 
Senarathna et al., 2012), and in six studies the rate was higher among females (De 
Silva & Ratnayake, 2008; Eddleston et al., 1999; Fleischmann et al., 2005; 
Rajasuriya et al., 2012; S L Seneviratne & H J de Silva, 1999; Senadheera et al., 
2010). In three studies that reported a female preponderance of non-fatal self-
poisoning, the type of poisons most frequently ingested were medicinal overdoses 
and plant poisons rather than pesticides (De Silva & Ratnayake, 2008; Eddleston et 
al., 1999; Senadheera et al., 2010).  Gender distribution of non-fatal self-poisoning in 
urban areas, within the last 10 years, was reported in three studies (De Silva & 
Ratnayake, 2008; Fleischmann et al., 2005; Senadheera et al., 2010); all three 
reported a higher incidence of poisoning among females.   
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2.4.3.3   Rural versus urban   
No studies have compared rates of non-fatal self-poisoning in rural versus 
urban areas.  Most studies (15 of the 27) were conducted in rural or semi-rural 
agricultural areas of the country. In most rural studies, the most frequently ingested 
substance was pesticides. Five studies reported results from urban areas prior to 20 
years ago (1985, 1976, 1971 & 1977), and these studies consistently reported that 
pesticide ingestion was the most common method of non-fatal self-poisoning 
(Chandrasena, 1981; Dissanayake & De Silva, 1974; Fernando, 1977; Senanayake & 
Karalliedde, 1986; Senewiratne & Thambipillai, 1974b), and rates of non-fatal self-
poisoning were higher in males. In contrast, there were two studies conducted in 
urban areas within the past 10 years (2007 & 2004) (De Silva & Ratnayake, 2008; 
Fleischmann et al., 2005); these studies reported a higher rate of non-fatal self-
poisoning among female adults.  In one of these studies, pharmaceutical drug 
overdose was the most common method used by females (Fleischmann et al., 2005), 
whereas the other study found  paracetamol use to be the most common method in 
both  sexes (De Silva & Ratnayake, 2008).  The more recent (2005-2008) nationwide 
survey of hospital admissions for self-poisoning (Hanwella et al., 2012) further 
confirmed these changing trends; in both urban and rural regions hospital admissions 
for medicinal overdoses had increased and pesticide ingestion had dropped.   
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Table 2.5:  
 Rates of psychiatric illness and alcohol use in those who have attempted self-poisoning 
Study Method of Psychiatric Assessment Rates of psychiatric illness and alcohol use among 
study participants (and details where available) 
Fernando 1977 
(Fernando, 
1977) 
Participants interviewed as part of the study.  
Further details of psychiatric assessment not 
available. 
 Psychiatric illness:  15.9% 
(this included schizophrenia, depression and mental 
retardation) 
Chandrasena 
1981 
(Chandrasena, 
1981) 
Participants interviewed as part of the study.  
Further details of psychiatric assessment not 
available. 
 Psychiatric illness – 13% 
 Alcoholism – 2% 
Senanayake et 
al 1986 
(Senanayake & 
Karalliedde, 
1986) 
Information based on hospital and Health 
Service administrative records. 
 Psychiatric illness - 5% (in Jaffna region) & 2.3% (in 
Peradeniya region) 
 Alcohol consumption at time of poisoning: 4% (in 
Peradeniya region) 
 
Hettiarachchi et 
al 1989 
(Hettiarachchi 
& 
Kodituwakku, 
1989) 
 
Participants interviewed as part of the study.  
Further details of psychiatric assessment not 
available. 
 Psychiatric illness – 13.4%  (Depression and 
schizophrenia present in equal numbers, in 77% of 
psychiatric illness) 
 Alcoholism - 7% 
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Study Method of Psychiatric Assessment Rates of psychiatric illness and alcohol use among 
study participants (and details where available) 
Seneviratne et 
al 1999 (S L 
Seneviratne & 
H J de Silva, 
1999) 
A psychiatric assessment of each participant was 
conducted by a specialist psychiatrist. 
 Depression – 18.5%  
 Schizophrenia – 1.2%  
 Alcoholism – 10.7%  
Eddleston et al 
1999 (Eddleston 
et al., 1999) 
Participants interviewed as part of the study.  No 
formal psychiatric assessment.   
 Alcohol intoxicated at the time of self-poisoning: 50% 
of male participants 
De Silva et al 
2000 (De Silva 
et al., 2000) 
Data obtained from hospital records.  Use of alcohol before/during self-poisoning:  6% 
Van Der Hoek 
et al 2005 (van 
der Hoek & 
Konradsen, 
2005) 
A small subsample of the study population was 
assessed using a questionnaire based on the 
Composite Diagnostic Interview Short Form 
(CIDI-SF). 
 Alcohol dependence is significantly associated with 
increased risk of self-poisoning. 
 No significant association between depression and 
self-poisoning (sub sample) 
 Alcohol intoxicated at time of self-poisoning: 36%  
Konradsen et al 
2006 
(Konradsen et 
al., 2006) 
Based on interviews and focus group 
discussions. 
 Life threatening illness or disability or mental illness– 
8% 
 Alcohol intoxicated at time of self-poisoning: 32% 
(all males) 
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2.4.4   Psychiatric morbidity  
Nine of the 27 studies reported psychiatric morbidity among those with non-
fatal self-poisoning (Table 2.5) (Chandrasena, 1981; De Silva et al., 2000; Eddleston 
et al., 1999; Fernando, 1977; Hettiarachchi & Kodituwakku, 1989; Konradsen et al., 
2006; S L Seneviratne & H J de Silva, 1999; Senanayake & Karalliedde, 1986; van 
der Hoek & Konradsen, 2005).  One study included assessment of each participant 
by a specialist psychiatrist (S L Seneviratne & H J de Silva, 1999), and another had 
used a questionnaire-based on the Composite International Diagnostic Interview-
Short Form (CIDI-SF) (van der Hoek & Konradsen, 2005). The remaining studies 
were either interview-based or based on information from medical records, and did 
not give details of the nature of the psychiatric assessment.    
Four studies reported on the presence of depression as a disorder, of which 
one study reported depression in 18.5% of participants (S L Seneviratne & H J de 
Silva, 1999). Rates of depression were not stated in the remaining 3 studies. One 
study found no significant association between self-poisoning and depression (van 
der Hoek & Konradsen, 2005).  
Three studies reported rates of alcoholism ranging from 2% to 10% 
(Chandrasena, 1981; Hettiarachchi & Kodituwakku, 1989; S L Seneviratne & H J de 
Silva, 1999).   Up to 50% of males with non-fatal self-poisoning were reported to be 
intoxicated at the time of the attempt (Eddleston et al., 1999; Konradsen et al., 2006; 
van der Hoek & Konradsen, 2005). 
None of the studies investigated possible associations between non-fatal self-
poisoning and other psychiatric conditions such as anxiety disorders, impulse control 
disorders, or bipolar disorder. 
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2.4.5   Premeditation, triggering factors and suicidal intent 
 Four (of the 30 studies) reported the duration of premeditation prior to the 
self-poisoning act (De Silva & Ratnayake, 2008; Eddleston et al., 1999; Eddleston et 
al., 2006; Hettiarachchi & Kodituwakku, 1989).  These studies found little 
premeditation. In one study, 74% of the self-poisoning acts occurred within 4 hours 
of making the decision to ingest poison (Hettiarachchi & Kodituwakku, 1989). 
Another study found more than half of the participants reported ingesting the poison 
within 30 minutes of interpersonal conflict (argument) (Eddleston et al., 1999).  In 
addition, a study from urban Colombo reported that of those who purchased 
medication for the purpose of overdose, about 80% made the purchase within one 
hour of ingestion (De Silva & Ratnayake, 2008). 
Six studies identified triggers that precipitated the non-fatal self-poisoning act 
(Chandrasena, 1981; Eddleston et al., 1999; Eddleston et al., 2006; Fernando, 1977; 
Hettiarachchi & Kodituwakku, 1989; Konradsen et al., 2006). Of these, five studies 
reported that the commonest precipitant (in >50% of those who self-poisoned) was 
interpersonal conflict. Common examples included domestic disputes and romantic 
relationship problems, leading to arguments with family members (Hettiarachchi & 
Kodituwakku, 1989). Konradsen et al., (2006) described alcohol misuse as a 
significant factor in non-fatal self-poisoning among Sri Lankan males. This study 
also described ways in which alcohol misuse (among males) led to domestic violence 
and interpersonal conflict within the home, thereby indirectly contributing to 
increased risk of self-poisoning in the misuser as well as his wife and children. 
Intent to die (at the time of the attempt) was directly reported in only two 
studies. One of these studies found that 55.7% wished to die and 27% retained that 
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wish after surviving the act (Hettiarachchi & Kodituwakku, 1989).  The other study 
(Eddleston et al., 1999) which examined only non-fatal self-poisoning by ingestion 
of oleander seed (a plant poison), reported that most who attempted did not want to 
die.  
2.5   Discussion 
 Non-fatal self-poisoning is a costly burden on the individual, family, and 
society. In Sri Lanka, rates have been increasing over the last decade. It is important 
to understand non-fatal self-poisoning as it presents in the local socioeconomic and 
cultural context.  This literature review examined non-fatal self-poisoning in Sri 
Lanka over the past four decades. Several key findings emerge, relevant to rates, age 
and gender patterns, substances used, and associated psychiatric morbidity.  These 
are discussed below. 
 2.5.1  Rates 
First, despite the reported drop in completed suicide rates in Sri Lanka after 
1995 (Gunnell et al., 2007b), rates of non-fatal self-poisoning have increased in the 
last three decades (De Silva et al., 2012; Hanwella et al., 2012) (Table 2.2 and 2.3).  
The reported non-fatal self-poisoning rates for Sri Lanka are high in comparison with 
rates of self-poisoning in other developing countries, including Turkey (145 per 
100,000) (Sayil, 1997) and Suriname, South America (284 per 100,000) (Graafsma, 
Kerkhof, Gibson, Badloe, & van de Beek, 2006).  Direct country comparisons 
between rates of non-fatal self-poisoning require careful interpretation. The rates 
quoted in many of the older Sri Lankan studies are based on regional samples, and 
are not necessarily generalizable to the entire country.  A further important 
confounder is that most of the available rates are derived from studies based on 
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hospital admissions.  Thus, factors influencing the rates of admission to hospital 
following non-fatal self-poisoning – such as improvement in transport services and 
increased numbers of peripheral hospitals – could also inflate rates of attempts. The 
toxicity of ingested substances may also influence hospital admission rates – prior to 
the restriction of the sale of toxic pesticides such as WHO Class I toxicity pesticides 
in Sri Lanka (Gunnell et al., 2007b), many who ingested pesticides may have died 
prior to admission to hospital. 
 2.5.2   Substances ingested 
 Second, in the past, the most commonly ingested substance in Sri Lanka was 
pesticides.  But studies conducted within the last decade indicate increasing 
frequency of medicinal overdoses. Three studies conducted after 2001 reported 
medicinal overdoses to be the most common substance used, indicating an important 
shift in trends from pesticide ingestion to medicinal overdoses (De Silva & 
Ratnayake, 2008; De Silva et al., 2012; Hanwella et al., 2012) (Table 2.4).  The 
reason for these changes has not been directly investigated.  However, given that the 
most common reason for choice of poison is availability (De Silva & Ratnayake, 
2008; Eddleston et al., 2006; Hettiarachchi & Kodithuwakku, 1989a), the finding 
may reflect the increasing accessibility of medicines relative to pesticides, 
particularly with urbanization. 
 
 2.5.3   Demographics 
Third, with respect to demographics, non-fatal self-poisoning in Sri Lanka is 
seen predominantly among young adults aged between 15 and 30 years. This holds 
true of the older as well as more recent studies, and is similar to self-poisoning 
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patterns described elsewhere, in both the developed and developing world (Gibbons, 
Elliot, Urwin, & Gibbons, 1978; Graafsma et al., 2006; Hawton et al., 1996; Parkar 
et al., 2006; Ramesha, Rao, & Kumar, 2009; Schmidtke et al., 1996; Thanh et al., 
2005). In contrast, with respect to gender, there appears to be changing patterns with 
time.   Older Sri Lankan studies included in this review (conducted prior to the turn 
of the century) report a higher or equal rate of self-poisoning among males compared 
to females, particularly when the ingested substance was a pesticide. This is the 
reverse of the findings from Western countries (Gibbons et al., 1978; Hawton et al., 
1996; Schmidtke et al., 1996). For instance, in the WHO/EURO multicentre para-
suicide study, in all except one centre (Helsinki), the suicide attempt rate (a majority 
by non-fatal self-poisoning) was higher for females with the average male: female 
ratio being 1:1.5 (Schmidtke et al., 1996).  However, gender distribution patterns 
similar to Sri Lanka have been reported from elsewhere in Asia (Nguyen et al., 2010; 
Ramesha et al., 2009; Srivastava, Peshin, Kaleekal, & Gupta, 2005).  The reason for 
the higher rate of non-fatal self-poisoning reported among males in older studies is 
not clear. One associated factor maybe the type of substance ingested when these 
studies were conducted – namely, pesticides.  Another factor maybe the pattern of 
alcohol consumption in Sri Lanka – the country has high levels of alcohol 
consumption among males, as indicated by an increase in health problems related to 
alcohol misuse, in recent years (Jayasinghe & Foster, 2011). Culturally, alcohol use 
is much more common among men compared to women.  Alcohol use disorders are 
known to be associated with suicidal behaviours (Brady, 2006).   Studies report that 
almost 50% of men were under the influence of alcohol at the time of the self-
poisoning act (Eddleston et al., 2006; Konradsen et al., 2006; van der Hoek & 
Konradsen, 2005) and it is possible that alcohol use disorders played a role in the 
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high proportion of males attempting self-poisoning in older studies, though this 
theory needs further exploration.    
In contrast to these findings from the older studies, recent studies suggest that 
the gender ratios in Sri Lanka too maybe shifting to greater rates among females (De 
Silva & Ratnayake, 2008; Fleischmann et al., 2005; Rajasuriya et al., 2012; 
Senarathna et al., 2012). This also parallels the increases in medicinal drug overdoses 
as compared to pesticide self-poisoning in these areas.  Other developing countries 
have shown similar gender differences in non-fatal self-poisoning in rural compared 
to urban areas (Shahid et al., 2009; Thanh et al., 2005). For example, a study 
undertaken in Hanoi, Vietnam (Thanh et al., 2005), reported a higher female-to-male 
ratio of non-fatal self-poisoning in urban areas where medicinal overdose is more 
common, compared to rural areas where pesticide ingestion is more common.  
Notably, non-fatal self-poisoning by medication is higher among females than males 
in Western countries (Schmidtke et al., 1996).    
2.5.4   Precipitating factors  
Fourth, the most common precipitating trigger for non-fatal self-poisoning 
was interpersonal conflict with a close family member.  In contrast, reportedly less 
than 5% of self-poisoning was precipitated by financial difficulties (Konradsen et al., 
2006) – perhaps a surprising finding for a developing country.   Similarly, Hanwella 
et al. (Hanwella et al., 2012) found no clear association between rates of poverty and 
non-fatal self-poisoning among the different districts in Sri Lanka.  Interpersonal 
conflict has been reported to be the acute trigger associated with more than 60% of 
self-poisonings in Pakistan and India (Parkar et al., 2006; Syed & Khan, 2008). 
Previous authors have suggested that self-poisoning in Sri Lanka may be considered 
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by some as an acceptable way of coping with stress and conflict (De Silva, 2003; 
Marecek, 1998).   Many, particularly those who ingested a plant poison, knew 
somebody who had also carried out an act of self-poisoning (Eddleston et al., 2006).  
2.5.6 Psychiatric morbidity 
Depression and alcohol use disorders 
Fifth, there is a paucity of information regarding psychological factors 
associated with non-fatal self-poisoning in Sri Lanka. For instance, only four studies 
in this review reported rates of depressive illness in this population, and of these, 
only one described the methods employed to assess psychiatric morbidity and 
depression. Available data suggests that rates for depression as a disorder in those 
who self-poison in Sri Lanka are low (Hettiarachchi & Kodituwakku, 1989; van der 
Hoek & Konradsen, 2005), in contrast to the West, where rates of over 40% have 
been reported (Hawton et al., 1996). The low levels of depression may reflect true 
levels or alternatively, the presence of depression may have been underreported or 
not diagnosed (Simon, Goldberg, Von Korff, & Üstün, 2002).  Evidence from India 
suggests that the risk factors for suicide in Asia are similar to those described 
elsewhere in the world (Vijayakumar & Rajkumar, 1999). Furthermore, depression 
in men may have been concealed by alcohol dependency or alcohol use disorder 
(Pinquart & Gamble, 2009). As mentioned previously, alcohol use disorders have 
been reported to be associated with self-poisoning behavior in Sri Lanka (S L 
Seneviratne & H J de Silva, 1999; van der Hoek & Konradsen, 2005), which is 
similar to findings internationally (Nock et al., 2009a).    
Given these indications, and considering the limited data available, the 
association between depression and non-fatal self-poisoning, and comorbid 
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associations between depression, alcohol use disorders and non-fatal self-harm are 
all areas warranting further research in Sri Lanka.  The findings regarding associated 
psychiatric morbidity may point the direction towards future preventive efforts. 
Suicidal intent associated with the act of non-fatal self-poisoning 
Likewise direct examination of suicidal intent associated with the non-fatal 
self-poisoning was only examined in two studies, with conflicting results (Eddleston 
et al., 1999; Hettiarachchi & Kodituwakku, 1989).  One study which examined self-
poisoning by ingestion of any poison reported suicidal intent in up to 55.7% of those 
who attempted (Hettiarachchi & Kodituwakku, 1989), whereas the other study which 
examined self-poisoning by ingestion of plant poison reported that most did not wish 
to die (Eddleston et al., 1999).  One possible explanation for the discrepancy in the 
findings may be the differences in substances ingested in the two studies concerned. 
Plant poison is readily available in the garden, and may be more closely associated 
with impulsive attempts of self-poisoning.  
Other psychological factors that may be associated with self-poisoning 
behaviour have not been examined at all in Sri Lanka.  Impulse control disorders and 
anxiety have been shown to be predictive of suicidal behavior in the developing 
world (Nock et al., 2009a), but no data is available for Sri Lanka. Relationships 
between non-fatal self-poisoning and factors such as chronic stressors, hopelessness, 
and family history of suicide have not been delineated.  Family history of suicide and 
chronic stressors have been shown to increase the risk of completed suicide in other 
Asian countries such as China (Beck, Steer, Kovacs, & Garrison, 1985; Cheng, 2000; 
Phillips et al., 2002).   These indicate further areas for exploration to enable a better 
understanding of the phenomena of non-fatal self-poisoning in Sri Lanka. 
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2.5.5  Risk of repetition and psychiatric morbidity  
Sixth, prospective follow-up data from Sri Lanka regarding suicide re-
attempts following an index suicide attempt, are very limited. The single prospective 
study of non-fatal self-poisoning in Sri Lanka, reported a repetition rate of 4% 
following an index episode, which is comparable to repetition rates reported for 
Yungcheng in China and Chennai, India (Bertolote et al., 2010).  In contrast to these 
low rates in Sri Lanka, prospective follow-up studies conducted in the West have 
reported one year repetition rates of up to 16% (Bergen, Hawton, Waters, Cooper, & 
Kapur, 2010; Carroll et al., 2014). The reason for this difference is not clear. One 
possibility might be that results in Sri Lanka are confounded by a high case fatality; 
those who would be potential repeaters in the West may not survive their initial self-
harm attempts in Sri Lanka.   
Similarly, there is also a lack of information pertaining to factors that are 
associated with the risks of repetition of self-poisoning. Some inferences can be 
made from retrospective studies, but prospective studies are needed.  Based on 
retrospective studies, the rate of prior suicidal behaviours in those who have 
completed suicide (mostly by poisoning) in Sri Lanka is 26% (Abeyasinghe & 
Gunnell, 2008; Samaraweera, Sumathipala, Siribaddana, Sivayogan, & Bhugra, 
2008). Identifying this high-risk group from among those who attempt suicide is an 
important challenge for future research.   
2.6   Limitations 
One limitation of this systematic review is that it was based on publications 
in indexed peer reviewed journals, and thus findings may be limited by publication 
bias. Studies and abstracts presented at conferences, in non-indexed journals, as well 
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as other unpublished literature were not incorporated. As far as possible, attempts 
were made to ensure the search was as inclusive as possible, by searching multiple 
electronic databases, and by examining bibliographies of already selected articles for 
any further publications of relevance.  A hand search was also conducted of the 
archives of the Ceylon Medical Journal, which is the oldest indexed medical journal 
in Sri Lanka.  The search was conducted in the English language, but since the 
language used for scientific and medical publications and conferences in Sri Lanka is 
English, a language bias is unlikely.   
Second, the mixed nature of the study designs makes comparison between 
studies challenging.  For example, most studies have been conducted in different 
regions of the country, some based in the community, and others based on hospital 
admission data.  The studies are of varying sample size, design and duration, and the 
nature of the poisoning also varies.  Some studies examined only pesticide self-
poisoning (Bertolote et al., 2005), others studied all types of poisoning (van der Hoek 
& Flemming, 2006), and some did not differentiate between intentional and 
accidental self-poisoning (Eddleston et al., 2005).   The variation in the year in which 
the studies were conducted, ranging from 1974 to 2014, raises questions about the 
relevance of some of the findings to current preventive strategies.  Many of the 
findings reported in this review are based on cross-sectional data, which provides 
limited information about rates of change and factors associated with attempted self-
poisoning.  Third, there was a paucity of studies available, and thus the review 
included studies which focus on intentional self-poisoning where the outcome (i.e., 
survival or death) was not differentiated.   Fourth, during data extraction, equal 
weight was given to all studies, irrespective of study quality.  
 
Non-fatal self-poisoning in Sri Lanka 
 45 
2.7   Conclusions and implications for further research and intervention 
Certain important factors emerge from this review.  The rates of hospital 
admissions for non-fatal self-poisoning in Sri Lanka have increased dramatically in 
recent years.  This has been accompanied by changing patterns of substances 
ingested, from pesticides to medicinal overdoses, and a change of gender ratio to 
favour more females.  Non-fatal self-poisoning in Sri Lanka is associated with 
interpersonal conflict, but there is a dearth of information about other potential 
associated factors such as depression, suicidal intent and chronic stressors.  
Factors associated with non-fatal self-poisoning are complex.  The findings 
of this study suggest that interpersonal conflict and alcohol misuse may contribute 
towards this phenomenon in Sri Lanka, but we know little about other possible 
contributory factors such as depression. The apparent low rate of repetition suggests 
that a primary population level intervention might be more efficacious than a 
secondary prevention method, but again this hypothesis, and the rate of repetition in 
Sri Lanka, needs further exploration. The reduction of non-fatal self-poisoning rates 
remains a challenge. Further research is needed to inform factors associated with 
non-fatal self-poisoning in Sri Lanka, in order to develop more effective preventive 
strategies, as well as to optimize use of limited resources. 
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Chapter 3 
Characterization of non-fatal self-poisoning in Sri Lanka 
 
3.1  Introduction 
The rates of non-fatal self-poisoning in Sri Lanka have increased in recent 
years, despite a decrease in the rate of completed suicides since 1995 (Hanwella et al., 
2012). Non-fatal self-poisoning in Sri Lanka is traditionally described as impulsive, 
following interpersonal conflict (Hettiarachchi & Kodituwakku, 1989); but there is a 
paucity of research about the association between self-poisoning and previous self-
harm, psychiatric morbidity, chronic stressors and childhood adversity. There is 
evidence from other countries that some of these factors are associated with 
increased suicide attempts.  A study undertaken in China found that high-intent 
suicide attempts were associated with depression and chronic stress (Conner, Phillips, 
& Meldrum, 2007). Further, research in developed countries has found that factors 
such as high suicidal intent at baseline, depression and alcohol use disorders and a 
history of previous self harm, are associated with increased risk of repetition and 
completed suicide (Harriss, Hawton, & Zahl, 2005; Kapur et al., 2006; Osváth, 
Kelemen, Erdös, Vörös, & Fekete, 2003).  
3.2  Aims 
The overall aim in this chapter was to investigate the socio demographic and 
psychiatric characteristics, associated stressors and substances used by those who 
carry out acts of non-fatal self-poisoning; and thereafter to examine for associations 
between these factors and the degree of suicidal intent.   
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In particular, the specific objectives were to describe the: 
 demographic characteristics of those who have attempted self-poisoning 
(including gender, age, marital status, and employment status); 
 substances used for non-fatal self-poisoning, the reason for the choice of that 
substance (as described by the participant), and from where substances were 
obtained;  
 stressors in the past six months in those with recent non-fatal self-poisoning;  
 rates of psychiatric morbidity (depression, alcohol use disorder and anxiety and 
levels of hopelessness), in those who have attempted self-poisoning;   
 degree of suicidal intent associated with the non-fatal self-poisoning; 
Thereafter the final objective was to examine for associations between the above 
listed variables and degree of suicidal intent. 
3.3  Hypotheses 
The hypotheses of this study were derived from the findings of the systematic review 
in Chapter 2.  These hypotheses together with the evidence on which they are based 
are listed below: 
 Previous studies from Sri Lanka show that most who intentionally self-poison are 
young (Eddleston et al., 2005).  Recent studies also show an increasing female 
preponderance (De Silva & Ratnayake, 2008).  Therefore the first hypothesis is 
that most who carry out acts of non-fatal self-poisoning will be young (aged 
<30 years) and female. 
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 Again, previous studies on this subject indicate that most who self-poison 
indicate ease of availability as the most common reason for choice of poison 
(Eddleston et al., 2006).  Recent studies also indicate increasing medicinal 
overdoses (De Silva & Ratnayake, 2008).  Therefore regarding substance of 
ingestion, the hypothesis is that the most commonly ingested substance for non-
fatal self-poisoning will be medicinal drug overdoses, and the most commonly 
reported reason for the choice of poison will be availability.  
 Intent associated with non-fatal self-poisoning has not been explored in depth in 
Sri Lanka.  The available of evidence suggests that these are impulsive acts with 
low premeditation (Hettiarachchi & Kodituwakku, 1989).  Therefore the 
hypothesis regarding this is that a majority of those who attempt self-poisoning 
will have relatively lower suicidal intent, as measured by a score of 0-3 on the 
Pierce Suicide Intent Scale (PSIS).  
 Factors associated non-fatal self-poisoning of higher suicidal intent has again not 
been researched in Sri Lanka.  International evidence indicates that higher 
suicidal intent is associated with older age, male gender and psychiatric 
morbidity (Kreitman, 1976; Merrill & Owens, 1990; Nakaya et al., 2007).  
Therefore it is hypothesized that higher suicidal intent, as measured by a score 
of >10 on the PSIS, will be associated with male gender, older age, the 
presence of depression, anxiety, alcohol use disorders, higher levels of 
hopelessness, and a past history of attempted suicide.  
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3.4  Methods 
3.4.1 Design 
This study involved the use of a cross-sectional survey design to capture the 
characteristics of those who had been hospitalized as a result of non-fatal self-
poisoning. 
3.4.2  Setting of the study 
The study was conducted at the Toxicology Unit (Ward 17) of Teaching 
Hospital, Peradeniya, Sri Lanka.  Teaching Hospital Peradeniya is a tertiary care 
hospital, situated in the second largest city in the Central Province of the country. All 
persons who present to Teaching Hospital Peradeniya for medical management of 
acute self-poisoning (who do not need intensive unit (ICU) care) are admitted to the 
Toxicology Unit, and those admitted directly to the ICU are subsequently transferred 
after recovery to the Toxicology Unit.  This includes persons residing in urban and 
semi-urban areas around Peradeniya, as well as persons transferred from hospitals in 
rural agricultural areas in the central and north-central areas of the country; since the 
Toxicology Unit at Peradeniya Hospital serves as a referral unit for other hospitals in 
these areas. 
3.4.3  Participants  
All persons admitted to the Toxicology Unit from February 2012 to April 
2013 (14 months) due to non-fatal self-poisoning were eligible for the study.  
Inclusion criteria required that they be aged at least 14 years, and be conversant in 
Sinhalese and/or English.  Those who were not physically well enough to participate 
in the interviews during their hospital stay were not included.  
